Phosphorylation by guanosine 3':5'-monophosphate-dependent protein kinase of synthetic peptide analogs of a site phosphorylated in histone H2B.
Analogs of a synthetic heptapeptide substrate corresponding to the sequence around a phosphorylation site in histone H2B were used to assess the substrate specificity of cGMP-dependent protein kinase. cGMP-dependent kinase phosphorylated the oligopeptide Arg-Lys-Arg-Ser32-Arg-Lys-Glu with favorable kinetic parameters as compared to those for cAMP-dependent kinase (Glass, D. B., and Krebs, E. G. (1979) J. Biol. Chem. 254, 9728-9738). The contribution of each amino acid to the ability of the peptide to be phosphorylated by cGMP-dependent or cAMP-dependent kinase was studied by replacement of individual residues and evaluation of the kinetic constants of the substituted peptides. Peptides containing acetylated lysine residues or nitroarginine residues were poor substrates for both kinases. Substitution of either arginine 29 or lysine 30 with alanine increased the Km values and decreased the Vmax values for both kinases. Substitution of lysine 34 with alanine increased the Vmax values for both kinases but did not affect the Km values for either enzyme. Substitution of the phosphorylatable serine with a threonine residue greatly depressed the Vmax for both kinases. Peptides in which arginine 31 or arginine 33 were replaced by an alanine residue revealed several apparent differences in the specificity requirements between cGMP-dependent and cAMP-dependent kinases.